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(54) DISK SHAPED MOTOR WITH ROTATOR FULLY SEPARATED FROM STATOR 



Provided is a non-contact motor with a rotator flilly separated from a stater. The 
non-contact motor may form a rotary magnetic field between the stator and the rotator to rotate 
the rotator. The non-contact motor is classified into a synchronous motor in which a rotator 
includes 2-8 magnets so that N and S poles are alternately arranged with each other and an 
induction motor in which a rotator includes a conductive plate. A stator 1 includes 6-36 
projective iron cores 11 where a coil 14 is wound and a back iron core 13 integrated with the 
projective iron cores 1 1 so as to form a magnetic flux circular circuit 30. A rotator 2 according 
to the preset invention includes a disk type magnet 22 including 2-8 magnets in which N and S 
poles are alternately arranged with each other, a rotator back iron core 21 supporting the disk 
type magnet 22 and forming the magnetic flux circular circuit 30, and a shaft 23 extending from 
the rotator back iron core 21 to transmit an electric power. In case of the induction motor in 
which a rotator consists of the conductive plate, the disk type magnet 22 may be replaced with a 
conductive plate having a disk shape. 



Abstract: 
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Representative Drawings: 
FIG. 2 



Index: 

Non-contact motor, non-contact power transmission, induction motor, synchronous motor, disk 
shaped motor 

[SPECIFICATION] 

[BRIEF DESCRIPTION OF THE DRAWINGS] 

FIG. 1 is a schematically perspective view of a non-contact motor with a rotator fully 
separated from a stator according to the present invention. 

FIG. 2 is a sectional view illustrating a state in which a line of magnetic force is formed 

in the non-contact motor of FIG. 1 . 

FIG. 3 is a right side view illustrating the stator of FIG. 1. 
FIG. 4 is a left side view illustrating the rotator of FIG. 1. 

FIGS. 5 to 7 are views of an induction motor in which a stator includes 6 coil bundles 
1 1, and a rotator includes a conductive plate, wherein FIG. 5 is a sectional view, FIG. 6 is a 
right side view of the stator, and FIG. 7 is a left side view of the rotator. 

<DESCRIPTION OF THE SYMBOLS IN MAIN PORTIONS OF THE DRAWINGS> 

1: Stator 2: Rotator 

1 1 : Projective iron core 1 3 : Stator back iron core 

14: Coil 2 1 : Rotator back iron core 

22: Magnet 23: Shaft 

25 : Disk type conductive plate 30 : Magnetic flux circular circuit 

[DETAILED DESCRIPTION OF THE PRESENT INVENTION] 
[OBJECT OF THE PRESENT INVENTION] 

[FIELD OF THE INVENTION AND DESCRIPTION OF THE RELATED ART] 

The present invention relates to a motor, and more particularly, to a non-contact type 
motor in which a stator and a rotator are separated from each other to form a rotary magnetic 
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field in the stator, thereby rotating the rotator. 

In a related art motor, a stator and a rotator are integrally assembled together with each 
other. The rotator is supported by a bearing to rotate a driven shaft. Thus, when the rotator is 
rotated, the driven shaft integrally assembled with the rotator is rotated. 

Also, the related art motor additionally includes a power transmission unit such as a 
coupling gear or a belt between a motor driving shaft and the driven shaft to be rotated. In this 
case, the gear or belt may be worn, resulting in generation of dust. Specifically, when a roller 
conveyer is used in precision technology fields such as TFT-LCD, PDP, and semiconductor 
manufacturing processes in which clean working environment is required, it may be fatally 
affected by dust. 

In addition, when the driven shaft passes through a chamber that requires sealing 
thereof, it is difficult to seal a portion at which the driven shaft passes through the chamber. 

Also, when the driving shaft and the driven shaft of the motor are integrally assembled 
together with each other, it is difficult to disassemble and assemble the driving shaft fi-om/with 
the driven shaft so as to repair and maintain the motor. Thus, much time and human power are 
required. 

To solve the above-described limitations, inventors began trying to develop a 
non-contact type motor of the present invention in which a stator is separated fi'om a rotator to 
rotate the rotator by a rotary magnetic field. 

[TECHNICAL OBJECT OF THE INVENTION] 

It is therefore an object of the present invention to provide a non-contact type motor in 
which a stator and a rotator are separated fi-om each other to rotate the rotator by a rotary 
magnetic field. 

It is another object of the present invention to provide a non-contact type motor in 
which a stator and a rotator are separated from each otiier to install a diaphragm therebetween, 
thereby noncontactingly transmitting a power into a space isolated from the outside. 

It is another object of the present invention to provide a non-contact type motor in 
which a stator and a rotator are separated from each other to rotate the rotator by a rotary 
magnetic field, thereby providing clean working environment without wearing parts and 
generating dust. 

It is another object of the present invention to provide a non-contact type motor in 
which a stator and a rotator are separated fi-om each other to easily disassemble or assemble a 
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driving shaft from/with a driven shaft. 

It is another object of the present invention to provide a non-contact type motor in 
which a stator and a rotator are separated from each other to prevent vibration of a driving part 
from being transferred to a driven shaft. 

It is another object of the present invention to provide a non-contact type motor in 
which a power is smoothly transmitted even if a rotation center of a stator and a rotation center 
of a rotator connected to a driven shaft do not precisely agree with each other. 

The above-described objects and other objects of the present invention can be achieved 
by the present invention described in detail below. 

[CONSTITUTION AND OPERATION OF THE INVENTION] 

Provided is a non-contact motor with a rotator fully separated from a stator. The 
non-contact motor may form a rotary magnetic field between the stator and the rotator to rotate 
the rotator. The non-contact motor is classified into a synchronous motor in which a rotator 
includes 2-8 magnets so that N and S poles are alternately arranged with each other and an 
induction motor in which a rotator includes a conductive plate. The stator and the rotator may 
be spaced from each other to maintain a distance of about 0.01 mm to about 5.0 mm. 

The stator 1 according to the present invention includes 6-36 projective iron cores 1 1 
where a coil 14 is wound and a back iron core 13 constituting an outer body of the stator 1 and 
forming a magnetic flux circular circuit 30. 

A rotator 2 according to the preset invention includes a disk type magnet 22 including 
2-8 magnets in which N and S poles are alternately arranged with each other, a rotator back iron 
core 21 supporting the disk type magnet 22 and forming the magnetic flux circular circuit 30, 
and a shaft 23 extending from the rotator back iron core 21 to transmit an electric power. 

In case of the induction motor in which a rotator consists of a conductive plate, the disk 
type magnet 22 may be replaced with a conductive plate having a disk shape. 

Hereinafter, constitutions and operations of the present invention will be described in 
detail with reference to accompanying drawings. 

A non-contact type motor according to the present invention includes a stator 1 and a 
rotator, which are separated from each other. The stator 1 and the rotator are separated from 
each other and form a rotary magnetic field therebetween to rotate rotator by a magnetic force. 
Thus, the rotator finally rotates a driven shaft. 

Since the stator and the rotator are separated from each other, a diaphragm (not shovra) 



may be disposed therebetween. As a result, a power may be transmitted into a space isolated 
from the outside. The stator and the rotator may be spaced from each other to maintain a 
distance of about 0.01 mm to about 5.0 mm. FIG. 1 is a schematically perspective view of a 
non-contact motor with a rotator fully separated from a stator according to the present invention. 

The stator of the present invention includes 6-36 projective iron cores 11, which are 
wound by coils, respectively. A coil 14 is wound around each of the projective iron cores 11. 
The projective iron core 1 1 is integrally formed with a stator back iron core. The stator back 
iron core constitutes a stator body. In FIG. 1,18 iron cores 1 1 are uniformly disposed to form 
18 coil bundles. Generally, 6, 12, 18, or 36 iron cores may be provided, but is not limited 
thereto. FIG. 3 is a right side view illustrating the stator of FIG. 1 . 

The rotator 2 of the present invention is rotated together with the stator 1 by the rotary 
magnetic field. FIG. 2 is a sectional view illustrating a state in which a line of magnetic force 
is formed in the non-contact motor of FIG. 1. In FIG. 2, the rotator includes a synchronous 
motor in which a rotator consists of magnets. The rotator 2 fixes 2-8 magnets so that N and S 
poles are alternately arranged with each other. FIG. 4 is a left side view illustrating the rotator 
of FIG. 1 or 2. The rotator is disposed to alternately dispose two electrodes 22a and 22b. 

The rotator includes a rotator back iron core 21 for constituting an outer body of the 
rotator, supporting the electrodes 22a and 22b, and forming a magnetic flux circular circuit 30. 

As illustrated in FIG. 2, when an alternating current flows into each of the coil bundles, 
the alternating current flows through the projective iron cores 1 1, a magnet 22, and the rotator 
back iron core 21 to form the magnetic flux circular circuit 30 along the projective iron cores 1 1 
facing each other and the stator back iron core 13. The rotary magnetic field is generated by 
the magnetic flux circular circuit 30 to rotate the rotator. 

FIGS. 5 to 7 are views of an induction motor in which a stator includes 6 coil bundles 
11, and a rotator includes a conductive plate, wherein FIG. 5 is a sectional view, FIG. 6 is a 
right side view of the stator, and FIG. 7 is a left side view of the rotator. 

According to the induction motor in which a rotator uses a conductive plate instead of a 
magnet, when an alternating current flows into a coil, a rotary magnetic field is generated in a 
stator to generate an eddy current in a conductive plate 25 relating to the stator. An 
electromagnet is formed by the eddy current. The electromagnet generates a suction-repulsive 
force against the rotary magnetic field of the stator to rotate the rotator. In the induction motor 
of the present invention, a rotation speed of the rotator is somewhat less than that of the rotary 
magnetic field of the stator. As illustrated in FIG. 6, when an alternating three-phase current 
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flows into the coil 11, A-phase, B-phase, and C-phase are formed in an N pole, and A'-phase, 
B'-phase, and C'-phase are formed in a S pole. This is done because the A-phase, B-phase, 
and C-phase have the same circuit as A'-phase, B'-phase, and C'-phase, respectively. 

FIGS. 1 to 4 are views of a synchronous motor in which a stator includes 18 coil 
bundles 1 1, and a rotator includes two magnets, wherein FIG. 1 is a perspective view, FIG. 2 is 
a sectional view of FIG. 1, FIG. 3 is a right side view of the stator, and FIG. 4 is a left side view 
of the rotator. When an alternating current flows into the coils of the synchronous motor, a 
rotary magnetic field is generated in the stator. As a result, a permanent magnet relating to the 
stator is rotated at the same speed as the rotary magnetic field. In the synchronous motor of 
the present invention, a rotation speed of the rotator completely agrees with that of the rotary 
magnetic field of the stator. 

A coil binding method of the coil of the stator 1 and the number of the coil bundles 
according to the present invention may be variously modified by technologies known to those 
skilled in the art. A coil winding method is classified into a concentrated winding method and 
a distributed winding method according to the coil binding method. In the concentrated 
winding method, when the stator is a two-pole type, 6 coil bundles are provided. Also, when 
stator is a four-pole type, 12 coil bundles are provided. In the distributed winding method, 
when the stator is a two-pole type, 18 coil bundles are provided. Also, when the stator is a 
four-pole type, 36 coil bundles are provided. In the magnetic pole number of the rotator 
according to the coil binding method of the stator, when the stator is a two-pole type, the 
magnetic pole number of the rotator is two. Also, when the stator is a four-pole type, the 
magnetic pole mmiber of the rotator is four, and when the stator is a eight-pole type, the 
magnetic pole number of the rotator is eight. As the magnetic pole number of the rotator 
increases, the rotator is rotated at a lower speed. That is, when the magnetic pole number 
increases in the synchronous motor, the rotator is rotated at a low speed. 

Since the conductive plate instead of the magnet is used in the induction motor, a 
structure of the rotator is not changed even if the magnetic pole number of the stator increases. 
However, as the magnetic pole number of the stator increases, the rotator is rotated at a low 
speed. 

In the non-contact type motor according to the present invention, since the rotator is 
rotated by the rotary magnetic field, the power is smoothly transmitted to rotate the driven shaft 
even if a rotation center of a stator and a rotation center of a rotator connected to a driven shaft 
do not precisely agree with each other. 
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[EFFECT OF THE INVENTION] 

As described previously, the present invention provides the non-contact type motor in 
wfhich the stator and the rotator are separated from each other to rotate the rotator by the rotary 
magnetic field. Therefore, the diaphragm can be disposed between the stator and the rotator to 
noncontactingly transmit a power into the space isolated from the outside, and the rotator is 
rotated by a rotary magnetic field to provide clean working environment without wearing parts 
and generating dust. Also, the stator and the rotator are separated from each other to easily 
disassemble or assemble a driving shaft from/with a driven shaft and to prevent the vibration of 
the driving part from being transferred to the driven shaft. In addition, the power is smoothly 
fransmitted even if the rotation center of the stator and the rotation center of the rotator 
connected to the driven shaft do not precisely agree with each other. 

This invention has been described above with reference to the aforementioned 
embodiments. It is evident, however, that many alternative modifications and variations will 
be apparent to those having skill in the art in light of the foregoing description. Accordingly, 
the present invention embraces all such alternative modifications and variations as fall within 
the spirit and scope of the appended claims. 

(57) CLAIMS 

1 . A non-contact type synchronous motor comprising: 

a stator 1 including 6-36 projective iron cores wound by coils 14 and a stator back iron 
core 13 integrally formed with the projective iron cores to form a magnetic flux circular circuit 
30; and 

a rotator 2 including a disk type magnet 22 including 2-8 magnets in which N and S 
poles are alternately arranged with each other, a rotator back iron core 2 1 for supporting the disk 
type magnet 22 and forming the magnetic flux circular circuit 30, and a shaft 23 extending from 
the rotator back iron core 21 to transmit an electric power, 

wherein an alternating current is applied to the plurality of iron cores to rotate the 
rotator by a rotary magnetic field. 

2. A non-contact type induction comprising: 
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a stator 1 including 6-36 projective iron cores wound by coils 14 and a stator back iron 
core 1 3 integrally formed with the projective iron cores to form a magnetic flux circular circuit 

30; and 

a rotator 2 including a disk shaped conductive plate 25, a rotator back iron core 21 for 
supporting the disk shaped conductive plate 25 and forming the magnetic flux circular circuit 30, 
and a shaft 23 extending from the rotator back iron core 21 to transmit an electric power, 

wherein an alternating current is applied to the plurality of iron cores to rotate the 
rotator by a rotary magnetic field. 

3. The non-contact type synchronous motor according to claim 1 or 2, wherein the stator 
and the rotator are spaced from each other to maintain a distance of about 0.01 mm to about 5.0 
mm. 

[DRAWINGS] 
FIG. 1 
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FIG. 2 




FIG. 4 




FIG. 6 
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4 31^171- Afojc.)) 2j4o]4 2^^^ ^m^^^s.'A ^^4 ap^^^'^S ^ $X3, ^ 

^7.}nM 2l5H S|Ai4l- 5l^4?jAS^l ^f-i: 4£Al7l4 ^xl ^o] «J-AJ§].4 ;y;§g_v 4<a«:^* 

^l*t =r Sl-^-ol, 31^44 ^^^}7} ^5]£|<H $14 t^l&^l ^^^4 4^-f £fe a^44<H] ^els>ui. 

^^^4 ^^<^1 4^^^^^! ^«5)4 a^-^-^. Ji^44 ^^^-^4 4^*^<^1 ^^4^ 4^ f'^J**] ^4*1 
^^^144 a^ci4£ ^^o] ^^^^ wl^#4 ?1^7i# «i^4 JL41- ^^^4. 

^ #^^4 ^^^v vfl4 o] ^6>4 f.^v4 4xj^ 7].^ 40)1 ^gj-o^ ^oj^VTil ^ oi^ni <^le1tl: ^ 



(57) ^^4 



snmm ^2003-0072033 



1. 

-a ^ftsis-oo)* si^x> Hfl'ai>a(2i), ^ ^^j-i-^'^i ^^i-si-h ^^^w #(23) 

2. 

S-^^CM)-^! 6-36 71131 l-^l-yCll), ^ «^] «^;*|1S %^^aL 7.}^^ ^^r^lS-OO)* ^'^Sl-71 ^IIV 

£^*(25). ^l^l^l-Jl ^«-Sla(30)l- ^^d§l-7] ^s]- Sl^4 «ll^€^J(21). ^ ^7l 

-y-^-a-^i ^^^^ ^^*V7i ^tv ^(23)^s *i^<h^i^ si^^k2); 

s <^l^<H^l:ii, ^1-71 4^711^ zl-z]-<Hl 3£#^^i- ^^§H sl^^TiH] 21 *H ^^^l 5]^^l-7i- s|^*l-fe ^■ 
^±s. -H-s^ Hl^# ?i^7l. 

3. 

^12«J-^ Si<H>H, ^7l al^^i]- Sl^;^l-fe 0.01-5.0 mmS] ^V^l: -B-^l*>fe ^* 

?i^7l. 
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